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Abstract0The neonate iodine deficiency causes from insufficient 
access of iodized salt during pregnancy or congenital 
hypothyroidism of newborn. Even though, Phetchaburi is a 
seacoast province, it was found that 66.3 % of pregnancy woman 
had urinary iodine level less than100 g/l which is in the third 
highest rank of Thailand. Meanwhile, there were 80% of 
pregnancy woman had the urinary iodine concentration less than 
150 g/l which considered as the fourth highest rank in Thailand. 
The root causes of the iodine deficiency of newborns in 
Phetchaburi still unclearly identified. Therefore, this study aimed 
to investigate the relationship between maternal and neonatal 
factors and Iodine deficiency in Phetchaburi Province. The 
results found that the neonate iodine deficiency was 17.02 which 
were in mild severity level.  When considered the relationship 
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weight, anemia in pregnancy, number of pregnancies, maternal 
age, and economic status were moderately linked to the 
occurrences of iodine deficiency in newborn. The factor that 
highly related to newborn iodine deficiency was health promoting 
behavior during pregnancy. On the other hand, the congenital 
hypothyroidism and iodized salt receiving during pregnancy 
were not associated to newborn iodine deficiency. The findings 
suggested that to prevent and solve the neonate iodine deficiency 
in Phetchaburi, the campaign should be performed during the 
fetus stage. For maternal factors, an appropriate age of 
pregnancy (at least 18 years old), number of gravida (should not 
exceed 3 times), the iodized salt fortify strategies should be 
suggested to pregnancy women.  
Keywords: Maternal factors; Neonatal factors; Iodine deficiency in 
neonatal! 
I.  INTRODUCTION  
Base on the control program of WHO/ICCIDD/UNICEF, 
iodine deficiency in the neonate refers to the percentage of 
TSH in serumismore than11.2 mU/L [1]. In 2003- 2008, the 
statistic revealed that there were neonate iodine deficiency 
found in Phetchaburi at 24.87, 23.02, 26.88, 25.30, 16.73 and 
17.48, respectively[2]. Also, it was found that in Phetchaburi 
Province 66.3 % of pregnancy woman had urinary iodine level 
less than100 g/l, which is in the third highest rank of Thailand. 
Meanwhile, there were 80% of pregnancy woman had the 
urinary iodine concentration less than 150 g/l which 
considered as the fourth highest rank in, Thailand (Bureau of 
nutrition, Ministry of Public Health,2006). 
 Iodine deficiency in the fetus is the result of greater 
incidence abortion and congenital abnormally such as 
dwarfism, deafmutism, spastic diplegia and cretinism. The 
effect of iodine deficiency would happen from fetus until 2-3 
-'(%)$%$)3(,('*- [3]. In case 
of maternal iodine deficiency, there is 1-10% to have cretinism 
on infant who cannot be treated; 5-30% to be mental dullness 
and 70% to have muscular in coordination, inert, and mental 
abnormalities [4].      
 Therefore, the Ministry of Public Health Thailand has 
promoted the campaigns to combat with Iodine deficiency by 
fortifying iodine in all kinds of salt and fish sauce. However, 
from the random survey of salt quality in the market in 2007, 
only 64% of Iodized salt met the standard. All at once, the 
number of family that consumed the standard iodized salt was 
69% that was lower than the number that WHO 
recommendation. The statistic from Phetchaburi Provincial 
Health Office also illustrated that 99% of pregnancy women in 
Phetchaburi were received the iodized salt which 96% of that 
iodized salt came from standard quality sources. Nevertheless, 
Iodine deficiency was still found in pregnancy women and 
newborns. Thus, it is necessary to investigate the factors 
related to the occurrence Iodine deficiency in pregnancy 
women and newborns.    
II. PURPOSE OF THE STUDY 
 
 To study the causes of neonate iodine deficiency in 
Phetchaburi Province 
 
 To study the maternal and neonatal factors that relate to 
Iodine deficiency in Phetchaburi Province  
 
 To study the relationship between maternal and neonatal 
factors and Iodine deficiency in Phetchaburi Province 
 
III. RESEARCH METHODOLOGY 
A. Population and samples  
The population in this study was 5,258 newborns in 
Phetchaburi Province who had newborn screening tests. The 
stratified random sampling technique by selected from 
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neonatal heel prick report was used in selecting the 400 
samples [5]. 
B. Scope and limitations of the study  
This study aimed to investigate the relationship between 
maternal and neonatal factors and newborn Iodine deficiency 
in Phetchaburi Province. Data were collected on October 1st, 
2008- September 30th, 2009.  The subjects in this study were 
limited to the newborns in Phetchaburi Province.  
 
C . Research instruments and data collection  
The instrument used in this study was questionnaire, 
which consisted of three parts. The first part was neonatal 
factors, which were designed by the researchers. The second 
part was about the maternal factors that were also devised by 
the researchers and the last part was health promotion 
behavior of pregnancy women, which was developed from the 
questionnaire about health promotion behavior of pregnancy 
women who had low birth weight child of Kingkarn 
Nonprasert et al. [6].  This part was divided into six sections 
as follows: health responsibility, exercise, nutrition, personal 
relationship, Spiritual Quotient development, and stress 
management.  
 
The questionnaire was pilot studied with 30 pregnancy 
women in Prachomklao Hospital, Phetchaburi to measure 
reliability. The Cronbach Alpha coefficient of the 
questionnaire was 0.8. 
 
D . Data collection  
 The researchers proposed the research project to chief 
of Phetchaburi Provincial Health Office for permission 
to collect data. 
 
 The information of postpartum women and their 
babies such as address, telephone number, child birth 
weight, date of child birth, and TSH level were 
accumulated from website [5]. Then, the 
questionnaire and number of participant were 
informed to the research assistants before collecting 
data.  
 
 The following Training program were used in 
preparing the research assistants: 
! Using and understanding of questionnaire 
! Using telephone to make appointment with 
the participants  
! Collecting data on appointment date and 
time 
! Checking the complete questionnaire 
 
Data were collected in 1 year, during October 1st, 2008- 
September 30th, 2009. The questionnaires were sent to 400 
participants. However, only 323 issues were completed 
(80.75%).  
 
E . Data analysis  
From the completed questionnaire, the following statistical 
procedures were employed in the present study:  
 Mean and percentage were used in analysis of the 
neonatal factors, maternal factors, and causes of 
Iodine deficiency in newborn. 
 Chi-square and Point Bisirial were applied to analyze 
the relationship between maternal and neonatal 
factors and Iodine deficiency. 
 '(%$3(&'%*) moment correlation was employed 
in analysis the relationship between health promoting 
behavior of pregnancy women and neonatal Iodine 
deficiency. 
 
IV. RESULTS 
 
 There was 17.02% of the iodine deficiency in newborns in 
Phetchaburi Province, which regarded in mild level. Most of 
newborns (62.53%) had normal weight whereas 20.13% of 
them were in low birth weight group. In addition, the majority 
of newborns had no signs of congenital hypothyroidism 
present as showed in Table1. 
 
TABLE I.  NUMBER AND PERCENTAGE OF NEONATAL FACTORS, 
CLASSIFIES BY NEWBORNS3 WEIGHT AND CONGENITAL HYPOTHYROIDISM             
N = 323) 
  
According to the maternal factor, it was indicated that 
43.96% of pregnancy women perceived the anemia during 
their pregnant. Most of them were in the Secondi-tertigravida 
(47.06%) and received the iodized salt during pregnant 
(92.26%). The majority group of women during pregnant were 
18-35 years old(57 27 %) and 30.34% of them were pregnancy 
during age below 18 years old. In addition, 28.48% of the 
participants had moderate level of economic status. Overall, 
the health promotion behavior of them was in good level. The 
health responsibility had highest mean score (3.31) while the 
exercise was presented in lowest score (2.97), as demonstrated 
in Table 2  and Table 3. 
 
 
 
 
 
 
 
 
 
 
Neonatal factors Number Percentage 
Body weight  G rams 
    02 ,500 
    2,5001 / 3,500 
    More than 3 ,501 
     Congenital   hypothyroidism 
  Yes 
   No 
 
65 
202 
56 
 
2 
321 
 
20.13 
62.53 
17.34 
 
0.61 
99.39 
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TABLE II.  NUMBER AND PERCENTAGE OF MATERNAL FACTORS 
CLASSIFIED BY CHARACTERISTICS OF DATA:ANEMIA IN PREGNANCY 
PERCEPTION, IODIZED SALT RECEIVING, AND PERSONAL INFORMATION 
 N = 323) 
 
Maternal factors Number Percentage 
Anemia in pregnancy  
Iodized salt receiving  
Number of gravida 
            Primigravida 
Secondi-tertigravida 
Multigravida 
Age 
Lower than 18 years old 
1835 years old 
More than 35 years old 
Economic status 
Affordable and having saving 
Affordable but no saving 
Unaffordable but no debt 
Unaffordable and having debt 
142 
298 
 
102 
152 
69 
 
98 
185 
40 
 
56 
89 
92 
86 
43.96 
92.26 
 
31.57 
47.06 
21.37 
 
30.34 
57.27 
12.39 
 
17.33 
27.55 
28.48 
26.62 
 
 
TABLE III.  MEAN AND STANDARD DEVIATION OF HEALTH PROMOTION 
BEHAVIOR DURING PREGNANCY  N = 323) 
Health promotion behavior X  S.D . Level 
Health responsibility 3.31 43  Slightly good 
Nutrition 3.30 37  Slightly good 
Stress management 3.20 56  Slightly good 
Personal relationship 3.18 38  Slightly good 
SQ development 2.98 52 Slightly good 
Exercise  2.97 35  Slightly good 
Total 3.16 43  Slightly good 
 
When considered the relationship between maternal 
$$%$)" )%'( )$,%'$(3%-, )and anemia 
in pregnancy, number of gravida, maternal age, and economic 
status were moderately linked to the occurrences of iodine 
deficiency in newborn, respectively.     
The factor that highly related to newborn iodine 
deficiency was health-promoting behavior during pregnancy. 
On the other hand, the neonatal and maternal factors that were 
not associated to newborn iodine deficiency were 
hypothyroidism and iodized salt receiving, correspondingly. 
As presented in Table 4.  
 
TABLE IV.  THE RELATIONSHIP BETWEEN MATERNAL AND NEONATAL 
FACTORS AND IODINE DEFICIENCY  
** P < 0.05 
V. DISCUSSION  
The severity of iodine deficiency in the mother during early 
and midgestation is related to the severity of the neural 
damage in the fetus. In severe iodine deficiency, central 
nervous system damage is already irreversible at birth and can 
only be prevented by correction of the maternal iodine 
deficiency early in pregnancy. Therefore iodine 
supplementation during pregnancy is now strongly 
recommended [7].  Though, the findings of this study showed 
that newborn iodine deficiency was not related to iodize salt 
receiving. This conformed to the report of Department of 
Health in survey the quality on iodized salt through 151 salt 
factories around Thailand that 80.31% of iodized salt were in 
standard quality and 75.11% of the iodized salt store met the 
criteria [8]. Contrarily, the survey of Phetchaburi Provincial 
Health office proved that 96% of iodized salt was in good 
quality but from the interview, the pregnancy women did not 
used iodized salt in seasoning food, preferred to dine out and 
sometimes the salt also shared to other family members. Thus 
providing iodized salt was not the effective way in combating 
with newborn iodine deficiency. This study also provided 
evidence that young and anemia mother was related to iodine 
deficiency. The health statistic during 2001- 2010 reported 
that there were 40% increasing number of teenage pregnancy 
which most of them were not ready. Therefore, the problems 
about proper foods selection, narcotic, and smoking would 
appear and effect to fetus health. These caused the low birth 
weight in children and anemia in pregnancy women [9].  The 
finding also presented that health-promoting behavior of 
pregnancy women, especially the health responsibility and 
nutrition, was significantly related to iodine deficiency in 
newborn. It can be addressed that correct health promoting 
behavior in both health responsibility and nutrition ways could 
decline the number of neonatal iodine deficiency [9,10].   
Teenage pregnancy women had low level of health 
responsibility [11]. Therefore, the ways to solving the iodine 
deficiency problem in newborn should focus on promoting of 
appropriate age of pregnancy, health responsibility of 
pregnancy women, and aim to nutrition aspect. To prevent the 
neonatal iodine deficiency, many campaigns should be 
promoted such as supporting food seller to use iodized salt in 
cooking, encouraging household to consume iodized salt, and 
providing iodized supplement for newborn. 
 
 
 
 
Variables Cor relation analysis p -value Level 
Neonatal factors 
  Body weight 
  Hypothyroidism 
Maternal factors 
Anemia in pregnancy 
Iodized salt receiving  
Personal factors 
Number of gravida 
Age 
Economic status   
Health promotion behavior       
during pregnancy 
 
 
-.42 
.002 
 
.52 
.052 
 
.64 
-.46 
-.30 
78  
 
.042* 
.780 
 
    .002** 
.080 
 
.016** 
.000** 
007** 
0 18  
 
Moderate 
Low 
 
Moderate 
Low 
 
Moderate 
Moderate 
Moderate 
High 
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VI. CONCLUSION  
 
Several maternal factors were caused the neonatal iodine 
deficiency; the teenage pregnancy, anemia in pregnancy, 
number of pregnancies, low economic status, and poor health 
promoting behavior were regarded as the iodine deficiency in 
newborn inducement. Considering the neonatal factors, low 
birth weight in newborn was greatly enhanced the neonatal 
iodine deficiency. To solve these problems, the integrated 
health promoting programs for pregnancy women which 
focusing on teenage pregnancy women should be concerned. 
The healthcare during pregnancy and nutrition concern could 
prevent and reduce the occurrence of neonatal iodine 
deficiency and low birth weight in newborn.  
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